In previous reports,1,2) the structural feature of the high molecular acidic polysaccharide (APS-I) was studied by means of acid or en zymatic hydrolysis, Smith degradation and methylation analysis.
These investigations indicated that APS-I was constituted of a-1,4linked D-galacturonic acid and 1,2-linked Lrhamnose residues in the main chain and D-xylose, D-galactose and L-arabinose residues in side chains. Column chromatography.
DEAE-Sephadex A-25 and a few kinds of Sephadex gels (Pharmacia) were employed for ion exchange chromatographies and also gel filtrations.
All the elution patterns were revealed by means of the phenol sulfuric acid method.8) Each fractionated polysaccharide was dialyzed and freeze dried.
Preparative paper chromatography.
Acidic oligo saccharides were purified by a preparative paper chro matography on Toyo No. 54 paper with the following solvent system (v/v); ethyl acetate-acetic acid-formic acid-water (18:3: 1: 4).
Methylation analysis.
For the linkage analysis, polysaccharides and oligosaccharides were subjected to micro-scale methylation by a modified Hakomori's method9,10) using methyl sulfinyl carbanion11) and Methylated sugars which constituted the methylated A-1 were identified by glc-ms as follows; 2,3,4,6-tetra (+), 2,3,6-tri-(++), 2,4,6-tri-(+), 2,3,4-tri-(trace), 2,6-di-Omethyl-D-galactose (++), and 2,3,4-tri-Omethyl-o-xylose (++) (the symbol "+" means approximate peak height).
Isolation and purification of acidic sugars from low molecular fraction (A-2)
A-2 (120 mg) was subjected to gel filtration of Sephadex G-25 to remove small amounts of contaminative high molecular materials. The lower molecular fraction was further frac tionated by an ion exchange chromatography of DEAE-Sephadex A-25 ( Fig. 1 ). Each fraction was concentrated and purified by the preparative paper chromatography. The acidic sugars thus obtained, were characterized as shown in Table II . At appropriate intervals, each 0.1 ml of the reaction mixture was diluted with 3 nil of water and UV ab sorption at 235 nm was measured. (Table  III) .
Identification of the heterooligosaccharides

ƒÀ -Elimination of ME-APS
For another structural analysis, ME-APS was subjected to elimination with pectin lyase or by heat treatment at pH 6.8,16) and resultant 4,5-unsaturated galacturonic acid residue in the reaction mixture was estimated by UV absorption at 235 nm17) ( Fig. 2) . Ten mg of the galactose-rich polymer (B-1-1) was methylated and a half amount of methyl ated polymer was derived to partially methyl ated alditol acetate mixture. In this case, D-galacturonic acid residue was not converted to D-galactose. Glc-ms revealed four kinds of alditol acetates from the methylated sugars, 2,3,4,6-tetra-(+), 2,3,6-tri-(++), 2,4,6-tri-(trace) and 2,6-di-O-methyl-D-galactose (trace). When the methylated polymer was reduced and remethylated, it was found that amounts of alditol acetates of 2,4,6-tri-and 2,6-di-Omethyl-D-galactose among the alditol acetates above-mentioned, were increased on gle. modes of linkage of D-xylose and D-galactose residues in the side chain were not yet clear.
Fractionation of the degradation products from ME-APS
In this paper, two purified pectinases, endo-PG and pectin lyase, were employed for the more detailed structural investigations.
At first, the structure of DPS was investi gated by use of endo-PG. The previous paper described that APS-I could not be attacked with endo-PG, but DPS was degraded with the enzyme. DPS (83 % D-galacturonic acid, 13 % D-xylose and trace of L-rhamnose) con tained neither D-galactose nor L-arabinose, of which APS-I composed. These facts suggested that DPS was mainly constituted with a-1,4linked D-galacturonide and was the frame chain of APS-I which formed highly-branched structure. 
